This research tested the hypothesis that women who had higher levels of physical 22 fitness will have lower hypothalamo-pituitary adrenal (HPA) axis (cortisol) and 23 sympatho-adrenal medullary (SAM) system (blood pressure and heart rate) 24 responses to food intake compared with women who had low levels of physical 25 fitness. Lower fitness (n=22; VO 2 max = 27.4±1.0 ml/kg*min) and higher fitness 26 (n=22; VO 2 max = 41.9±1.6 ml/kg*min) women (aged 30-50 years; in the follicular 27 phase of the menstrual cycle) who participated in levels of physical activity which 28 met (Lower fitness = 2.7±0.5 h/per week) or considerably exceeded (Higher fitness = 29 7.1±1.4 h/per week) physical activity guidelines made their own lunch using 30 standardised ingredients at 1200 h. Concentrations of cortisol were measured in 31 blood samples collected every 15 min from 1145 h-1400 h. Blood pressures and 32 heart rate were also measured every 15 min between 1145 h and 1400 h. The meal 33 consumed by the participants consisted of 20% protein, 61% carbohydrates and 34 19% fat. There was a significant overall response to lunch in all of the parameters 35 measured (time effect for all p<0.01). The cortisol response to lunch was not 36
Food intake is a physiological challenge experienced by the human body several 46 times per day. We and others have shown that food intake is a challenge that can 47 activate both the sympatho-adrenal medullary (SAM) system (Chang et al. 2010 ; Steptoe 2011). Thus, there lies the possibility that excessive SAM system and HPA 54 axis responses to food intake may place individuals at increased risk of developing 55 stress-related chronic conditions. Therefore, investigation of acute physiological 56 responses of both SAM system and HPA axis to food intake is of utmost importance.
58
Physical fitness status (Rimmele et al. 2009 ) and adiposity (Epel et al. 2000) are 59 physiological conditions that can alter the activity of the stress pathways. Available 60 evidence suggests that increased adiposity can be associated with higher HPA axis 61 activity in response to food intake (Jayasinghe et al. 2014; Vicennati et al. 2002) . 62 Nevertheless, the influence of physical fitness status on physiological responses 63 (both HPA axis and SAM system) to food intake has not been investigated before. 64 Exercise brings about many health benefits including lowering progression to chronic D r a f t 4 intake may well be another avenue by which exercise exerts its protective 69 capabilities against the development of chronic disease.
71
Activity of the SAM system increases cardiovascular (heart rate and blood pressure) 72 activity (Grassi and Esler 1999) . Activity of the HPA axis results in the secretion of 73 cortisol from the adrenal cortex (Tilbrook 2007) . Therefore, all of the parameters 74 mentioned above can be used to measures the activity of the HPA axis and the SAM 75 system. It is often best to include a collection of measures in order to fully 76 characterise the activity of the stress pathways.
78
The aims of this study were to measure HPA axis and SAM system responses to 79 food intake in women (in the follicular phase of the menstrual cycle) who differed in can also influence the activity of the stress pathways (Lustyk et al. 2010 ), this study 85 investigated women in the same phase of the menstrual cycle (follicular phase) at 86 the time of testing. It was hypothesised that women who had higher levels of 87 physical fitness will have lower HPA axis and SAM system responses to food intake. D r a f t 6 response to food intake (details below) was investigated on the second visit which 114 occurred at least one week after the first visit. intervals and the average of the last three measurements were used to confirm 127 whether resting blood pressure was within the required range (<160mmHg for 128 systolic and <90mmHg for diastolic). This threshold for systolic was used since D r a f t 7 All eligible participants were subsequently subjected to a single venipuncture in a 137 vein of the antecubital fossa of the forearm using a sterile vacuette safety blood 138 collection set (GreinerBio-One GmbH, Kremsmunster, Austria). Blood was collected 139 into a 9ml serum separator tube (GreinerBio-One GmbH, Kremsmunster, Austria) 140 and two 2ml plasma EDTA (GreinerBio-One GmbH, Kremsmunster, Austria) tubes.
141
Serum was sent to a commercial pathology laboratory (Dorevitch, Melbourne, 
164
Participants were asked to abstain from smoking, ingesting any caffeine containing 165 beverages (e.g. tea, coffee, cola), liquorice, alcohol or drugs (except for any regular Test meal 200 The test meal consisted of lunch made by the participants from a choice of 201 standardised ingredients including bread, margarine, processed meat (ham or 202 chicken), tomato, cucumber, cheese, nuts, fruit bars and a fruit drink (juice box). Plasma cortisol assays 210 Plasma concentrations of cortisol were measured using a radio immunoassay 211 (Demeditec Diagnostics, Kiel, Germany). Forty-four assays were conducted. The 212 intra-assay coefficient of variation was 9.8% at 92 ng/mL and 9.4% at 193 ng/ml.
213
The inter-assay coefficient of variation was 10.7% at 146 ng/ml and 10.2% at 137 214 ng/ml. We estimated that 32 participants in total were needed to find a difference between 248 groups in salivary cortisol of the same magnitude as that found by Klaperski and Participants 255 A total of 44 women completed the study. Women were ranked according to their 256 VO 2 max score and a median split was used to allocate women to two even groups 257 (lower fitness group; n = 22 and higher fitness group; n = 22). One woman in the 258 higher fitness group had to be excluded from the cortisol analyses due to a blocked 259 cannula which prevented the collection of several blood samples. The labels given to the groups in this study were relative terms used to differentiate 264 between the higher VO 2 max group and the lower VO 2 max group. According to the 265 American Heart Association cardiorespiratory fitness classification criteria (AHA 266 1972), women in our lower fitness group would be classified as "fair" to "average" 267 whereas women in our higher fitness group would be classified as "good" to "high".
268 Women in the higher fitness group had significantly higher VO 2 max levels and 269 participated in a significantly higher number of hours of moderate and vigorous 270 intensity physical activity compared with the women in the lower fitness group 271 (p<0.01 for both; Table 1 ). The number of hours of moderate and vigorous intensity Table 2 ). There were no significant differences between the groups in serum C-284 reactive protein levels, serum cholesterol levels, depression and state or trait anxiety 285 scores ( Table 2) . Test meal 289 Lower fitness and higher fitness women consumed similar amounts of total energy, 290 protein, carbohydrate, fat and sodium (Table 3 ). There were no significant 291 differences between the groups in these parameters. Overall, both groups 292 combined, the meal consumed by the participants consisted of 20% protein, 61% 293 carbohydrates and 19% fat. In response to lunch, plasma concentrations of cortisol did not differ significantly 305 between lower fitness and higher fitness women (time*treatment, F (9, 33) = 0.488, p 306 = 0.882; Figure 1 ). Furthermore, there was no significant differences between 307 groups in peak height, cortisol reactivity and area under the curve (p>0.05 for all; 308 Table 4 ). There was also no significant between subjects effect indicating that 309 overall, higher fitness women had similar cortisol levels compared with lower fitness 310 women (F (9, 33) = 0.042, p = 0.839).
312
Cardiovascular parameters 313 Cardiovascular parameters in lower fitness and higher fitness women are presented 314 in Figure 2 and Table 5 . Systolic blood pressure 317 There was a significant effect of time (F (9, 34) = 5.450, p<0.001) for systolic blood 318 pressure (Figure 2a ). Overall (both groups combined), the peak height of systolic 319 blood pressure (120±3 mmHg) was significantly higher than the pre-treatment 320 systolic blood pressure (108 ±2 mmHg) (p<0.001). This represents a 12% increase. Systolic blood pressure in response to the lunch did not differ significantly between 323 lower fitness and higher fitness women (time*treatment, F (9, 34) = 0.961, p= 0.472; D r a f t Figure 2a ). This lack of difference of the response between groups was further 325 illustrated by there being no difference in peak height, reactivity and area under the 326 response curve for systolic blood pressure between the two groups (p > 0.05 for 327 both; Table 5 ). There was also no significant between subjects effect indicating that 328 overall, higher fitness women had similar systolic blood pressure compared with the 329 lower fitness women (treatment effect, F (9, 34) = 3.627, p = 0.064).
331
Diastolic blood pressure 332 There was a significant effect of time (F (9, 34) = 7.915, p<0.001) and no treatment 333 effect (p=0.180) for diastolic blood pressure (Figure 2b ). Overall (both groups 334 combined), the peak height of diastolic blood pressure (72±2 mmHg) was 335 significantly higher than the pre-treatment diastolic blood pressure (63 ±1 mmHg) 336 (p<0.001). This represents a 14% increase.
338
Diastolic blood pressure in response to the lunch did not differ significantly between 339 lower fitness and higher fitness women (time*treatment, F (9, 34) = 0.514, p= 0.864; 340 Figure 2b ). Furthermore, diastolic blood pressure peak height, reactivity and area 341 under the curve did not differ between the two groups (Table 5 ). There was also no 342 significant between subjects effect indicating that overall, higher fitness women had 343 similar diastolic blood pressure compared with the lower fitness women (treatment 344 effect, F (9, 34) = 1.862, p = 0.180). (Figure 2c ). Overall (both groups combined), the peak height of mean 350 arterial pressure (88±2 mmHg) was significantly higher than the pre-treatment mean 351 arterial pressure (80 ±2 mmHg) (p<0.001). This represents an 11% increase. Figure 2c ). Peak height, reactivity and area under the response curve for mean 356 arterial pressure were similar between the groups (p > 0.05 for both; Table 5 ). There 357 was also no significant between subjects effect indicating that overall, higher fitness Figure 2d ). Overall (both groups combined), the peak height of heart rate (75±2 365 mmHg) was significantly higher from the pre-treatment heart rate (66±2 mmHg) 366 (p<0.001). This represents a 14% increase.
368
Heart rate in response to the lunch did not differ significantly between lower fitness 369 and higher fitness women (time*treatment, F (9, 34) = 1.319, p= 0.225; Figure 2d ). Our hypothesis that women who had higher levels of physical fitness would have 380 lower SAM system and HPA axis responses to the ingestion of a standardised lunch 381 compared with women who had lower levels of fitness was not supported. While all 382 of the parameters tested (plasma cortisol, blood pressure and heart rate) increased 383 significantly in response to food intake, none of these responses differed between 384 the groups. These results suggest that there is comparable SAM system and HPA 385 axis activity in response to food intake in women with different physical fitness 386 statuses. Indeed, it seems that HPA axis and SAM system responses to food intake 387 are independent of physical fitness status in women.
389
In the present study, there was a substantial elevation of cortisol in response to 
428
Nevertheless, the absence of any significant differences in SAM system parameters 429 between higher fitness and lower fitness women in the current experiment suggests 430 that, on the whole, the post prandial sympathetic activity is independent of physical 431 fitness statuses in women. Nevertheless, given that there were no significant differences between the groups in 
